Many members of the family Bacillaceae have been characterized, including obligately aerobic, facultatively anaerobic, aerotolerant and strictly anaerobic strains. Endosporeforming species are a diverse group metabolically and ecologically, growing under psychrophilic, mesophilic or thermophilic conditions [1] . At the time of writing, a total of 52 genera of the family Bacillaceae have been proposed (http://www.Bacterio.net) with the genus Bacillus being one of the largest genera with this family. Many sporeforming bacteria have been found in a wide variety of extreme environments, such as those encountering freezing-thawing, physical abrasion and solar radiation [2] . In general, members of the genus Bacillus are Gram-stainingpositive. However, the species Bacillus horti and Bacillus oleronius were found to be Gram-stain-negative, possessing a thinner peptidoglycan layer than ordinary Grampositive bacteria [3] [4] [5] .
In a previous study, phylogenetic analysis indicated that Archaea and Bacteria were present in a deep-sea hydrothermal vent field located at a depth of 2951 m on the Southwest Indian Ridge [6] . In this study, a novel member of the family Bacillaceae isolated from sediment was characterized. Strain BW11-2 T was isolated from a deep-sea sediment sample of th south-west Indian Ocean (49 91.681¢ E 37 80.011¢ S) at a depth of 2731 m. Strain BW11-2 T was isolated by a serial dilution method. A sample (3 g) of the sediment was resuspended in 10 ml sterilized 3 % NaCl solution and shaken in a shaker for 30 min at 200 r.p.m., followed by a 10-fold serial dilution. An aliquot (100 µl) of each of the selected dilutions was spread onto marine 2216 plates. Marine 2216 medium contained the following components (l À1 ): 5 g tryptone (Difco), 1 g yeast extract (Difco), 15 g NaCl, 0.05 g iron (III) citrate, 1 mg vitamin B12. Plates of marine 2216 with 0.8 % gellan gum were incubated at 50 C for 48 h and then incubated at 30 C for 48 h. Single colonies were picked and transferred onto fresh medium. The transfer was repeated at least three times. Colonies of BW11-2 T on marine 2216 agar (substituting agar for gellan gum) were translucent. Unless otherwise stated, strain BW11-2 T was routinely cultured on marine 2216 plates or in marine 2216 liquid medium at 30 C and preserved as a glycerol suspension (20 %, v/v) To determine the phylogenetic affiliation of strain BW11-2 T , genomic DNA was extracted and purified by using an E.Z. N.A. Bacterial DNA kit (Omega Bio-Tek) in accordance with the manufacturer's instructions. The 16S rRNA gene of strain BW11-2 T was amplified with primers 27F and 1492R [7] and cloned into the pMD19-T vector (Takara Biotechnology Dalian). After sequencing, a complete 16S rRNA gene sequence (1513 bp) was obtained and compared with available sequences in the GenBank database using the BLAST program on NCBI. Sequence similarities were calculated at the EzTaxon-e server [8] . Multiple alignments of 16S rRNA gene sequences between strain BW11-2 T and phylogenetically related taxa (obtained from the NCBI database) were performed by using CLUSTAL W [9] . Sequence alignments and phylogenetic analysis were performed using MEGA version 5 [10] . Phylogenetic trees were reconstructed applying the neighbour-joining [11] and maximumlikelihood [12] T was used as a reference strain. Lower sequence similarities were found between strain BW11-2 T and type species of the families Gracilibacillus (93.3-93.7 %), Amphibacillus (93.5 %) and Virgibacillus (92.9-93.1 %), respectively. In summary, similarity values with the type strains of other recognized species in the family Bacillaceae were all below 95.0 %. According to information provided by Yarza et al. [13] , comparative sequence analysis based on 16S rRNA gene sequence enables the establishment of taxonomic thresholds; sequence similarity values of 94.5 % or lower provide strong evidence for distinct genera. Here, based on the complete 16S rRNA gene sequence of strain BW11-2 T (1531 bp), similarity values ( 94.7 %) provided evidence that BW11-2 T represents a novel genus. In the neighbourjoining ( Fig. 1 ) and maximum-likelihood (Fig. S1 , available in the online Supplementary Material) trees, strain BW11-2 T occupied a separate branch within the cluster of the family Bacillaceae, suggesting that it belongs to a genus distinct from all other known genera in the family Bacillaceae.
In order to characterize strain BW11-2 T phenotypically, standard phenotypic tests were performed [14] . The recommended Minimal Standards for describing new taxa of aerobic, endospore-forming bacteria were followed [15, 16] . Cell morphology was examined under a light phase-contrast microscope (Olympus BX51) as well as a transmission electron microscope (JEOL JEM-1200EX). Gram staining was performed by the Burke method [14] . Anaerobic growth was checked in an anaerobic packet (bioM erieux). Oxidase activity was determined using 1 % (w/v) N,N-dimethyl-pphenylenediamine dihydrochloride. Catalase activity was determined by assessing bubble production in 3 % (v/v) H 2 O 2 . The presence of endospores was investigated by using the Schaeffer-Fulton staining method [14] . Cell motility was confirmed by the development of turbidity throughout a tube containing semi-solid medium. The KOH test was performed using 3 % (w/v) KOH.
Strain BW11-2 T was strictly aerobic, catalase-positive and oxidase-negative. The strain formed opaque, colourless, circular, smooth and convex colonies on marine 2216 agar plates, but slightly yellowish colonies on nutrient broth agar plates. Cells of strain BW11-2 T were Gram-stainingnegative, spore-forming rods, non-motile and occurred singly and sometimes in pairs. Ellipsoidal spores were located in the sub-polar area with swollen sporangia (Fig. S2) . The KOH test showed that the strain was viscous and formed a mucoid string in 30s confirming a Gram-negative cell-wall architecture.
The effects of different temperatures on opaque, colourless, circular, smooth and convex colonies on growth of BW11-2 T were assessed. BW11-2 T growing in liquid marine 2216 medium was incubated at 15, 25, 28, 30, 37 and 42 C. The pH range for growth was determined in marine 2216 medium from pH 4 to 10 at intervals of 0.5 pH units, adjusted with HCl or NaOH (1 M). Requirement for and tolerance to NaCl were examined in modified marine 2216 broth supplemented with NaCl to final concentrations of 0-10.0 % (w/v, at intervals of 0.5 %). The modified marine 2216 broth contained all the ingredients of marine 2216 broth except NaCl. The strain was characterized biochemically using the API 50CH and API ZYM systems (bio-M erieux) as recommended by the manufacturer. The nitrate reduction test and the Voges-Proskauer reaction were determined [14] . Nutrient plates (adding 1% tested sustrate to marine 2216 medium) were used to examine hydrolysis of starch, skimmed milk, and Tweens 20, 40, 60 and 80 (final concentration of 1 %, v/v). Experiments were conducted in triplicate.
Strain BW11-2 T grew within a temperature range of 15-45 C (optimum 30 C), at pH 5-9 (optimum pH 7) and with NaCl concentrations of 0.5-10 % (w/v); NaCl was required for growth, with optimum growth occurring in the presence of 3 % (w/v) NaCl. Strain BW11-2 T could reduce nitrate to nitrite and hydrolyse skimmed milk, but not starch, or Tweens 20, 40, 60 or 80. Other phenotypic features of BW11-2 T are included in the species description and Table 1 .
Cellular fatty acids were analysed by using the standard MIDI 6.0 system [17] . An Agilent GC 6890 gas chromatograph was used, and fatty acids were identified using the TSBA 6.0 database. For the analysis of fatty acids, strain BW11-2 T and the reference strain B. oleronius DSM 9356 T were both cultivated in marine 2216 broth supplemented with vitamin B12 at 30 C for 3 days. Polar lipids were extracted, examined by using two-dimensional TLC and identified by using standard procedures [18] . Quinones were extracted with chloroform/methanol (2 : 1, v/v) and analysed by HPLC as described by Xie and Yokota [19] . The G+C content of the DNA was determined by using reversed-phase HPLC [20] . The cell-wall peptidoglycan type was determined using the method described by Staneck and Roberts [21] .
The major cellular fatty acids (>10 %) of strain BW11-2 T were anteiso-C 15 : 0 (38.4 %) and iso-C 15 : 0 (31.4 %). Moreover, a unique fatty acid of strain BW11-2 T was C 17 : 1 !5c (3.61 %), which provided support that BW11-2 T represents a novel genus and species within the family Bacillaceae. Besides, proportions of anteiso-C 15 : 0 and iso-C 15 : 0 in strain BW11-2 T were significantly higher than those in the closely related species examined (Table 2 ). Major polar lipids of strain BW11-2 T were diphosphatidylglycerol, phosphatidylglycerol and one unidentified aminolipid (AL1). In addition, moderate amounts of one unidentified lipid (L2) and one unidentified aminolipid (AL2) were also detected. Furthermore, minor amounts of two unidentified aminolipids (AL3 and AL4) and one unidentified lipid (L1) were found (Fig. S3) . The major respiratory quinone of strain BW11-2 T was menaquinone MK-7. The DNA G+C content of strain BW11-2 T was 43.3 mol%, a value slightly higher than those of the type strains of closely related species (Table 1) . No characteristic cell-wall sugar was determined from strain BW11-2 T .
On the basis of the information from this polyphasic taxonomic study, including phylogenetic analysis of the 16S rRNA gene sequence and phenotypic and chemotaxonomic characterizations, strain BW11-2 T represents a novel species in a new genus within the family Bacillaceae, for which the name Swionibacillus sediminis gen. nov., sp. nov., is proposed.
DESCRIPTION OF SWIONIBACILLUS GEN. NOV.
Swionibacillus (Swi.o.ni.ba.cil¢lus. N.L. masc. n. Bacillus a bacterial genus; N.L. masc. n. Swionibacillus a bacterial genus from the south-west Indian Ocean).
Cells are Gram-staining-negative, strictly aerobic and nonmotile rods. Ellipsoidal spores are located in the subterminal 
Bacillus andreesenii 8-4-E13 T (HF952774)
Bacillus humi LMG 22167 T (NR_025626)
Anaerobacillus alkalilacustris Z-0521 T (NR_115854)
Swionibacillus sediminis BW11-2 T (KY635836)
Gracilibacillus alcaliphilus SG103 T (AB854047)

Gracilibacillus thailandensis TP2-8 T (FJ182214 ) 'Gracilibacillus xinjiangensis' J2 (JQ911669)
Amphibacillus sediminis Shu-P-Ggiii25-2 T (AB243866)
Salirhabdus euzebyi CVS-14 T (AM292417)
Virgibacillus albus YIM 93624 T (JQ680032)
Ornithinibacillus californiensis MB-9 T (AF326365) area with swollen sporangia. The KOH test is positive. The predominant cellular fatty acids are anteiso-C 15 : 0 and iso-C 15 : 0 . The predominant quinone is menaquinone-7 (MK-7). Major polar lipids are diphosphatidylglycerol, phosphatidylglycerol and one unidentified aminolipid. The genus belongs to the family Bacillaceae within the phylum Firmicutes. The type species is Swionibacillus sediminis.
Virgibacillus sediminis YIM kkny3 T (AY121430)
Virgibacillus
DESCRIPTION OF SWIONIBACILLUS SEDIMINIS SP. NOV.
Swionibacillus sediminis (se.di¢mi.nis. L. gen. n. sediminis of a sediment).
In addition to the genus features, this species has the following characteristics. activities; weakly positive results for leucine arylamidase activity. Negative results for a-glucosidase, valine arylamidase, cystine arylamidase, lipase (C14), a-chymotrypsin, agalactosidase, b-galactosidase, a-fucosidase, a-mannosidase, N-acetyl-b-glucosaminidase and b-glucuronidase activities. The polar lipid profile includes moderate amounts of one unidentified lipid and one unidentified aminolipid and minor amounts of two unidentified aminolipids and one unidentified lipid.
The type strain is BW11-2 T (=CICC 24196 T =JCM 31924 T ) and was isolated from marine sediment of the south-west Indian Ocean. The DNA G+C content of the type strain is 43.3 mol%.
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